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INFINITY LIMING PCSTS
EXLMFATION CF UNITED KINGDOM PRISM
TYPE PARLIIFIQSCOPE

LBSTRALCT ;

This report contains a description of a United Kingdom Prisn Type Parallel-
oscope giving overall weight and dimensions as well as the dinension and optical
quality of the prism therein contained. No attempt has been nmade to assess the
performance of the instrument inasmuch as performance tests obn sume are
scheduled by Army Field Forces, Comments are given regarding the nodifications
to the instrument which this Arsenal has made because of the fact that it was
received in a danaged condition, Finally, a conclusion is drawn regarding a
similar instrument which could be mroduced which would be nore durable, have
better image quality and be produced in quantity,

I.  AUTHRITY

"The work described in this report was carried out under authority from
Office, Chief of Ordnance contaire2 in letter £ile 00 413.68/69, Subject:
Infinity Lining Posts, dated 3 March 1953,

II. CDUCT ION

1. In conjunction with the progran of Tripartite Standardization ixrmy
Ficld Forces has obtained on loanm fram the United Kingdon one Prism Type
Parallcloscope, Permisasion was granted for a ten day delay en route of this
instrument in order that study of samo might bo made at Frankford Lrsctal,

2, The Optical Design Branch, Rescarch and Developmint Division, Ground
Weapons Dcpartmont, FCIG, has been assigncd the responsibility for the exami-
nation of the technical features of this instrunent and this report is a rcsult
of that oxamination,

III, DISCUSSION

1. Thec United Kingdom Prism Typo Pcralleloscope weighs 17 pounds and
consists of a case 33% inchos long by 5% inches wide by 3% inclws deep in which
is mounted a 90° prism 30 inchcs long by 2-1/16 inchos wido by 1-1/32 inches

dcep, (Soe yigure 3)

2. The instrumcot mcy bo nounted on two stecl pickcts which arc clanped
to the instrument as shown in figurcs 1 and 2, Thc pickets weigh 29 pounds, are
approximately 1 inch in dicnmetor and 29 inches long. The pickcts my not be
driven into tho ground morc than 9% inchos because of a circular plcte rigidly
attached thercto.
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3. The instrumcnt construction is illustrotcd in thc scctioncl viow of
Pigurc 3. The prismn is mountod in a bed of spongo rubber which in turn is
comented to a stoel supvort, Tho stocl supvort i1s attached to tho outer stecl
casc Qy mcans of a sponge rubber pad ccmentod both to the support and to the
case,

4o Upon rcceipt of tho subjoct inmstrumcnt at this Lrsonal, it wvas found

! that tho prisn was in ro way constrained to remnin in place in its bed, The
longitudinal motion which this lack of constraint permitted had allowed the

prisn to strikc thc ends of the steecl casing causing oxtonsive damago to the
cnds of the prism, Since the prism was not constrained in placc, it was possible
to romove it end inspoct it as an individual itom, Inspcctlon reveals that the
prisn is made of a low grade of glass, probably rolled plate, containing im-
perfoctions such as bubbles, seeds, and striae, The prism has not becn ®polishcd
out®, inasmuch as a gray color is cvident on the polished surfacea, The image
quality of the prisn is oxtromely poor. Recsolving power neasurod at the
oxtremes of the prism and at thc conter is 129 seconds. Theorctical resolving
power for a prism of this apcrture (1,25 in) would be approaximately 4.4 seconds,
Considorable astigmatisn is cvidont particularly in the horizontal mcridian and
image doubling was noted., although thesc factors arc dotrimenvel to good
optical imagery, it is felt that thc intended porformancc of this ipstrument will
not bc soriously offcctcd thorcby. The deviation crror (sce Figurc 4a) of 10
’ minutes sorves to limit the distanco fron the Parallcloscopc at which a viowi
: tcloscope may bo placcd. (Sco Lppendix I) The pyrarmidal orror (sce Figurc 1.2%
of fivc minutes cousos cn azinuth displaccmont of the incidont boam which nay
bc compcnsated for at initial sct up of instruncot providod it is conmstant along
the prism facc,

-

: 5. In ordor to inmsure that no furthor danmagc would bc incurrcd by the
instruncnt cither in transit or in test, the prism has been socurcd within the
casc by mcans of two motal straps at both oends of the prism, Blocks of rubber

i1 have becon placed at cach ond to provent shifting., It is pointod out thet pres-

- suro of tho straps on thc prism will probably introduco azimuth crrors, In an

! attompt to avoid this condition, thc streps have becon adjusted so that very

1ittlc prcesuro is cxertod onm tho priosn, 4 tost of tho instrumcnt in tho

nconer of its usc wcs mado to detorminc the azimuth crror presont after addition
of thc straps, Thc rcsults of the test indicoted that the pyramidal crror of

‘ the prisn varicd by approximately 4.5 ninutcs across tho prisn face,

N. COMCLUSIONS

' ifter oxandination of this lmstrumcnt, it is concludod thet a similar instru-
i nent could be dosigned which would havo as its principal componcnt a sorios of

planc nirrors or prisns rigidly mountod using latcst nctlbond techniques doveloped
at this Lrscnal. Such an instrucent could bo nomufacturcd with requisitc optical
quality und durabilitv and furthor, it ioc possiblc thui the dosign could be such
that thc ivstruncnt wou.d "fold up® whon not in usc,
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AFFLIDIX 1

Investigation of Effect of Prism Deviation
on
Maximim Viewing Distance

1. The deviation error (E) present in the prism under discussion serves
to limit the distance from the Paralleloscope at which a viewing device may be
placed without the returning ray missing the entrance pupil of this viewing
device,

2. To 1llustrate a method which may be employed to determine this distance
we will replace the Porro type prism by a Porro tyoe reflector. The deviation
error (E) may be considered as being the result of a rotation of one of the
reflector mirrars with respect to the other by an angle of tE/2,

3. In order that an illustrative exanple may be given, the following con-
dition will be assumed initiallys

a. EP of Viewing Telescope =.66 inches

b, Point source of light so located that if the Porro reflector were
perfect the image of the source would appear to be on the optical axis of the
viewing telescope,

c. The space coordinates of point B (see Figure 5) remain essentially
unchanged for small values of E/2,

d. Deviation error (E) equals 10 minutes equals ,00291 radians,

L. The results of the camputation based on the above assumed conditione
reveal ‘hat the distance between the viewing device (Panoramic Telescope) and
the Paralleloscope should not exceed 15 yards,

5. It is pointed out that other sets of initial conditions which might be
assumed will give rise to different results; however, the general method of
attack is applicable in all cases,

6. It is further pointed out thit a variation in the distance between light
source and the optical axis of the viewing telescope will allow compensation
for the prism deviation error,
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From the gecastry of the accompanying fiekre the following equations
result:

(1) Prom triangle AID tan A = (y£.33)/[D £ (DA1.25)c0s E]

= (34.33)/(2D41.25) ocoek &' 1
(2) Prom triangle ABC tan A = ,955/(D4.625)
(3) From triangle O,FE y = (D/1.25)sin 10*

¥quating tions 1 and 2 together and multiplying equation 2 by the
quantity 2/2 we obtain after simplification,

’#033 x 2(.955)
b AR 1,58
Substituting this value of y into equation 3 we séflve for D and find

D e 1,58/,00291 «l1.25 = 541,7 inches = 15 yards
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FIG. 4a (END VIEW)
PRISM DEVIATION ERROR, E,MEASURED IN THIS PLANE
DOT TED LINE INDICATES IDEAL PRISM (E= O)

FIG. 4 b (PLAN VIEW)
PYRAMIDAL ERROR, P, MEASURED IN THIS PLANE
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